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ABSTRACT. We constructed a mammal trapping grid in the subcanopy and canopy levels of the Allee 
Creek watershed on Barro Colorado Island, Panama. We report here the results from a continuous six- 
month trapping study (July-December 1994) using large (81 x 32 x 26 cm) traps baited with whole 
bananas. Species diversity of trapped animals was extremely low, with 847 of 862 captures being coatis 
(Nasua narica). Most of these captures were multiple captures of a few adult females. Morning and afternoon 
capture frequencies were not significantly different. The number of captures was highest during a period of 
fruit abundance, contrary to expected findings. The spatial pattern of captures indicates that, although 
females may forage together in bands, their sites of capture do not cluster together. The provision of large 
single food items widely spaced (bananas in traps) is unlike the normal spacing of food items and seems 
to alter band dynamics temporarily. The characteristics of the trees with the most coati captures strongly 
suggests that the presence of lianas stretching between the ground and the tree crown provides access to 


the canopy. 


INTRODUCTION 


In many neotropical forests at least half the 
nonflying mammals spend a portion of their lives 
in trees, considered both by numbers of species 
(Janson & Emmons 1990, Fleming 1973) and by 
total mammalian biomass (Eisenberg 1980, Ei- 
senberg & Thorington 1973, Terborgh 1986). 
Despite the prominence of this arboreal com- 
ponent of the mammal fauna, many of these spe- 
cies, particularly the small, nocturnal ones, re- 
main poorly known (Malcolm 1995). In recent 
years, the results of several canopy mammal 
trapping studies have provided information re- 
garding the vertical stratification of neotropical 
mammals (Charles-Dominique et al. 1981, Mal- 
colm 1990, 1991, McClearn 1992) and the re- 
lations between small mammal abundance and 
diversity on the one hand and vertical and hor- 
izontal habitat diversity on the other (Malcolm 
1995). 

The study reported here is a canopy mammal 
trapping project conducted on Barro Colorado 
Island (BCI) in Panama from 1 July to 25 De- 
cember 1994. We undertook to assess the fol- 
lowing: (a) the feasibility of modifying Malcolm’s 
(1990) canopy trapping platform system with the 
pulley method of trap raising and lowering for 
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large (raccoon-sized) traps, (b) the temporal pat- 
tern of trap success and diversity of mammal 
species captured using continuous trapping over 
a six-month wet season period, (c) the spatial 
pattern of mammal captures over the range of a 
four ha trapping area. Finally, we hoped to pro- 
vide some insight into the relations between the 
movement patterns of the animals we captured 
and the structure of the forest environment in 
which they live. 


MATERIALS AND METHODS 


In January of 1993 we established a 5 x 5 
trapping grid with traps spaced at 40 meter in- 
tervals. Most of the grid was contained within 
the area encompassed by Barbour Lathrop, Fair- 
child, and Fausto trails (FIGURE 1) north of the 
laboratory clearing on BCI. The four ha area cov- 
ered by the trapping grid is decidedly nonuni- 
form. The southern, western, and northern bor- 
ders of the grid run close to the trails; the south- 
ern border parallels the main branch of Allee 
Creek, the western border rises in elevation from 
south to north, and the center of the grid is cut 
by several steep ravines running NNW to SSE. 

For each survey point, a nearby tree was cho- 
sen for placement of a wooden trapping frame. 
The main criteria for tree choices were (1) a 
straight section of trunk to attach the trapping 
frame and (2) an understory free of vegetation 
so traps could be raised and lowered with relative 
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FIGURE 1. 
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FAUSTO TRAIL 





BARBOUR-LATHROP TRAIL 
Layout of study grid showing trails and the identity of the trees to which trapping platforms were 


attached. The line running from A1 to A5 is oriented along a 20 degree heading (NNE). The highest point on 
the grid is a ridge between B5 and C5 that separates the Allee Creek watershed from adjacent systems. The 
lowest point on the grid is at El, near where Allee Creek leaves the grid area. This plot is in an area of forest 
that was disturbed earlier in the century (Leigh & Wright 1990) but is now approaching the undisturbed forest 


in canopy height and species composition. 


ease. Sixteen of the 25 trees chosen were wild 
cashews (Anacardium excelsum); the other nine 
trees were other canopy and subcanopy species 
(FIGURE 1). 

The trapping frames are a modified version of 
the design used by Malcolm (1990, 1991, 1995) 
for his canopy mammal studies in Brazil. Our 
frames were larger than Malcolm’s, to accom- 
modate raccoon-sized (81 x 32 x 26 cm) live 
traps. We used second growth cedro espino wood 


(Bombacopsis quinata); this wood is moderately — 


hard and is said to have a natural resistance to 
insect infestation because of its acidic sap. Trap- 
ping frames were lifted into the trees with the 
Yosemite haul system (Setnicka 1980) and fas- 
tened with steel cables. Wooden blocks were po- 
sitioned between tree and cable so that no metal 


touched the surface of the tree. Cables were tight- 
ened with turnbuckles. Traps were raised and 
lowered from the ground by a length of parachute 
cord that was tied to the trap, ran through two 
pulleys attached to the trapping platform, and 
was affixed at its other end to a small tree trunk 
near the ground. 

As of December 1994 the trapping frames had 
been in place for approximately 24 mo. Two 
frames were knocked apart by treefalls between 
their installation and the beginning of this trap- 
ping project. Most remaining frames remained 
in good shape throughout the study period al- 
though three or four sustained termite damage. 
Nylon webbing (Climb High 1 in tubular nylon 
webbing) and carabiners left in the trees were 
intact and functioning throughout the study pe- 
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riod with one exception. The nylon webbing at 
E2 was changed every 3 mo because Azteca ants 
in the tree chewed through the nylon repeatedly. 
The nylon parachute cord (Adventure 16 400- 
lb-test utility cord) used to haul traps up and 
down daily was replaced once during the study. 
This is apparently the element most affected by 
the trapping conditions; the cord is exposed to 
the weather and also sustains long periods of time 
held under tension supporting the weight of the 
trap. Traps at the A5 and DI sites were not op- 
erating during the trapping period reported here. 

For this study Tomahawk live traps were bait- 
ed with whole bananas and hauled into place 
during the first three days of July 1994. Traps 
were checked twice per day (0800-1000 and 
1500-1700 hrs) until 25 December. Kinkajous 
were marked with hair dye, sexed, weighed, and 
released. Most coatis we caught were already 
marked with eartags from a previous study (see 
Gompper & Krinsley 1992). When traps re- 
mained open without capturing an animal, ba- 
nanas were replaced every five days. We also 
rebaited traps in which an animal had been caught 
and traps from which bait had been stolen or 
eaten by insects. 

Independent samples t-tests for comparing 
morning and afternoon trap events and trap suc- 
cesses were performed on data grouped by month; 
variances were not pooled (Wilkinson et al. 1992). 


RESULTS 


Overall trap success. The most striking results 
from this six month canopy mammal trapping 
study are the high trap success for coatis (Nasua 
narica) and the exceedingly low trap success for 
other mammals. There were 847 coati captures, 
14 kinkajou (Potos flayus) captures (two individ- 
uals), and one common opossum (Didelphis 
marsupialis) capture. Overall trap success was 
12.7% and trap success for coatis (excluding from 
the calculations trapping intervals during which 
other animals were captured) was 12.5%. 

There were pronounced age and sex class dif- 
ferences in capture likelihood of coatis. Adult 
male coatis were not commonly drawn to our 
traps (17 captures of two marked males), al- 
though these two and an additional marked male 
were regularly observed in the Allee Creek wa- 
tershed area. We never caught young juveniles 
(about six mo of age or younger) but we did trap 
older juveniles of both sexes. On several occa- 
sions, two females were caught in the same trap 
simultaneously. 

All animals captured were 1.5-4.5 kg omni- 
vores or frugivores. We never caught white-faced 
monkeys (Cebus capucinus) or tayras (Eira bar- 
bara) although both species were observed in our 
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trapping area and overlapped in body mass and 
dietary preferences with the species we did catch. 
The kinkajou captures were spread over the first 
five months of the study, with the highest fre- 
quency (six captures of one individual) recorded 
for September. 

Temporal patterns of coati captures. Several 
phenomena are of interest with regard to the tem- 
poral patterns of coati captures. The total num- 
ber of trap “events” (time periods for which a 
trap was open and could potentially have caught 
a coati) was 3,340 for the morning trap checks 
and 3,411 for the afternoon checks; these values 
are not significantly different (P = 0.69). There 
was no overall significant difference between the 
number of morning (448) and afternoon (399) 
coati captures (P = 0.37). The number of daylight 
hours leading up to morning and afternoon checks 
was also approximately the same, but we do not 
know whether the majority of coatis found in 
traps during the morning check had been trapped 
in the waning daylight hours of the previous day 
or in the time just prior to the morning check. 

A second temporal pattern of coati captures is 
seen when the data are grouped by month. Cal- 
endar months are arbitrary units for this purpose 
but nonetheless provide six equal time periods 
covering most of the wet season of 1994 on BCI 
(TABLE 1). Coati captures were relatively low in 
July (3.6%) and August (5.5%), peaked in Sep- 
tember (17.8%) and October (21.2%), and sub- 
sided somewhat in November (12.0%) and De- 
cember (12.6%). The increase in trap success dur- 
ing September and October represents primarily 
an increased frequency of capture of several 
marked individuals rather than the capture of 
new animals. 

Spatial pattern of coati captures. The analysis 
of the spatial pattern of coati captures requires 
consideration of the topography of the plot as 
well as the behavior of the coatis as individuals 
and as social groups. The area covered by the 
grid encompasses trails, ravines, and creek beds 
but coatis obviously travelled throughout the en- 
tire area. The number of coati captures plotted 
for individual traps yields a normal distribution. 
Only one trap (B4) on the grid never had a coati 
capture over the six month period of trapping. 
All other traps had one or more captures, al- 
though some traps seemed to be strongly favored 
by the coatis over others (see below). Interest- 
ingly, one of the kinkajou captures was in the 
single trap for which there were no coati captures. 

A quantitative assessment of the spatial pat- 
tern of coati captures is difficult because a few 
adult females in a single band were responsible 
for a large percentage of the captures over the 
wet season. Not only were there multiple mea- 
sures of the same individual, but the location in 
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TABLE 1. Coati trap success by month. For each of the 
months of the study the number of coati captures 
divided by the total number of trapping “events” 
for that month yields the trap success. A trapping 
event is the period of time between trap checks 
when a trap was open and could potentially have 
recorded a capture. The occasional trap events that 
produced a kinkajou capture were eliminated from 
the calculations for coati trap success. 


July 32/882 0.036 
Aug 72/1,302 0.055 
Sept 223/1,256 0.178 
Oct 270/1,276 0.212 
Nov 137/1,141 0.120 
Dec 113/894 0.126 
Total 847/6,751 0.125 


which an individual was trapped was not inde- 
pendent of the location in which that individual 
was subsequently trapped. 

We charted the spatial arrangement of cap- 
tures over two separate 14 day periods (15-28 
September and 15-28 October) for which four 
individual adult female coatis were caught, al- 
most without exception, at least one during every 
24 hr period (FIGURE 2). Two principal obser- 
vations can be made from these maps. First, the 
patterns of captures are distinct for each female 
for a given time period. For example, coati RGGB 
was trapped most frequently in the western half 
of the grid whereas coati XXRB was captured 
more frequently in the eastern half during the 
same two-week period in September. Second, the 
capture pattern for an animal during the first time 
period does not necessarily correspond to the 
capture pattern seen the following month. For 
example, female YR was trapped throughout the 
central ravine and along the southern border of 
the grid during the September two-week period 
whereas her captures in October were confined 
to a small number of traps in the south central 
area, with two forays in the northeastern edge of 
the grid. TABLE 2 provides a Key to the maps in 
FIGURE | and reveals two other patterns of cap- 
tures of these coatis. At any given trap check, 
these four females are usually not found in ad- 
jacent traps. For example, at the morning check 
on 28 Sept, these animals were in traps A4, C2, 
C5, and E1. At the morning check on 24 Oct they 
were in A3, B2, D5, and E2. Both sets of locations 
are distributed across the watershed area. Also, 
a particular coati may be caught frequently in a 
particular trap during one time interval and then 
move to another area. For example, RGGB was 
in C2 five times between 15 and 18 Oct and then 
not again for the next ten days. 

There were several time periods during which 
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an individual coati would be found in a trap at 
several successive trap intervals, sometimes re- 
peatedly in the same trap. Body mass measure- 
ments for these animals generally did not fluc- 
tuate more than 0.5 kg and there was no indi- 
cation that animals were losing weight either over 
these short time periods or over the length of the 
entire study. Because two bananas per day would 
not provide sufficient energy to sustain body mass, 
the coati females were presumably foraging else- 
where between captures. 

Characteristics of trees with highest coati trap 
success. The trees with traps that had the most 
coati captures were spread across the grid, they 
represent the full complement of tree species di- 
versity, and they span the full range of trap height 
and tree dbh (TABLE 3). It appears, therefore, that 
grid topography, tree species, tree size, and trap 
height do not determine the likelihood of a coati 
capture. 

One factor that may affect coati trap success 
is the access to the tree crown by lianas. Of the 
ll traps with less than 10% trap success, eight 
had a liana access score of 0, whereas only one 
of the 12 traps with greater than 10% trap success 
had no lianas spanning the ground—crown gap. 
Among dozens of observations of coatis climbing 
up to the traps and hundreds of filmed sequences 
of coatis being released from traps that had been 
lowered to the ground, we always observed coatis 
using vines and lianas and small diameter un- 
derstory trees to get into the crowns of trees > 50 
cm dbh. C2, the large diameter tree with the 
highest trap success and a liana score of 0 (mean- 
ing no free-hanging lianas), had a series of heli- 
cally wound vines on the tree trunk that coatis 
used as a spiral access path to the C2 trap. 


DISCUSSION 


Canopy trapping techniques. Canopy access 
techniques are a source of interest and concern 
for biologists working in the treetops (Moffett & 
Lowman 1995). We found the logistics of run- 
ning a canopy trapping grid with large traps were 
not unreasonable once the grid was established. 
However, it took approximately five weeks to 
survey the grid, shoot lines into the trees, build 
the platforms, and fasten the platforms into place. 
The major problems in running the grid were 
parachute cord getting stuck in the pulleys, re- 
baited traps closing as they were hauled into po- 
sition, and tree falls knocking our platforms apart. 
We replaced several pulleys with metal rings over 
the course of the study. We also used two-person 
teams to run trap checks so one person could 
maneuver the trap with a guy line while the other 
person hauled the trap into position. We had no 
solution for the tree fall problem. 
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FIGURE 2. Maps of capture locations of four individual female coatis over two separate two-week periods. 
The dot matrix represents the trapping grid and is oriented as shown in FIGURE 1 (trap A1 in the bottom left 
corner, trap E5 in the upper right corner). The four maps on the left side of the figure are the capture locations 
for four coati females during a two-week period in September (15th--28th) and the four maps on the right side 
are the capture locations for these same coatis during a two-week period in October (15th-28th). Individual 
coati identities are indicated by the sequence of letters between September and October maps (RGGB, YR, 
XXRB, YYGY). The key to the trap locations, dates and coati identities is provided in TABLE 2. The spatial 


pattern of captures appears to be independent for different coatis on the same day and for the same coati during 
different time periods. 
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TABLE 2. Coati captures over two-week intervals in two successive months. Coati identity is shown in the top 
line (RGGB, YR, XXRB, YYGY) and trap sites at successive trap checks are shown in the body of the 
table. These trap locations provide a key to the maps in Figure 2. AM and PM refer to morning and afternoon 
checks. * Coati YR was released from B2 at the afternoon trap check on 22 September and was found 
caught in C1 by the time we reached that trap some minutes later. 


RGGB YR XXRB YYGY 
Date AM PM AM PM AM PM AM PM 
9.15 — Al C3 E3 — C2 B2 — 
9.16 — — — — C3 — 2 E3 
9.17 — C4 Bl C2 C2 — E3 B2 
9.18 — — C3 C4 El Bl A4 C2 
9.19 Bl — AS C2 B4 — Al — 
9.20 — — — C2 — C4 — — 
9.21 C2 D5 Al C4 _ — El Al 
922 — B1 C4 B2/C1* — A2 A4 — 
9.23 — A2 El B4 — B2 Al — 
9.24 B2 B5 C2 C3 Bl E5 Al E3 
9.25 C3 E5 C2 C3 C4 CS5 E5 C4 
9.26 D5 C5 C4 C3 E4 D2 B2 C2 
9.27 A4 Al D2 — El — ~ — 
9.28 El B1 C2- B4 C5 E3 A4 C4 
10.15 C2 — B1 C2 D3 B3 E4 D5 
10.16 — C2 B2 B2 AI B1 — — 
10.17 C2 C2 B2 B2 — — Al Bl 
10.18 C2 B4 B2 B2 — — — — 
10.19 B4 D3 C2 B2 — — — E4 
10.20 B2 B2 C2 C2 C5 — E2 — 
10.21 C4 B5 B2 — E5 D5 C2 C2 
10.22 C4 C4 — E5 — E3 E4 B1 
10.23 B2 B3 D5 D5 D3 El _ — 
10.24 A3 : A4 B2 B2 D5 E5 E2 D5 
10.25 B4 — — — A3 B3 — A3 
10.26 E4 E3 Bl — E2 C3 — — 
10.27 D3 D3 C3 — B4 Al Al — 
10.28 Al B3 — — E3 D3 — C4 


Species diversity. In six months of trapping we 
had only three species represented, with the vast 
majority of captures from a single species, the 
white-nosed coati. This is lower diversity than 
is seen in studies using smaller traps (Malcolm 
1995, McClearn et al. 1994), presumably because 
the small arboreal rodents and opossums do not 
set off the closing mechanism of the large traps. 
We continue to record higher species diversity 
using small traps and automatic cameras both 
on BCI and on Gigante Peninsula (McClearn un- 
publ. data). Other factors that may have con- 
tributed to this low diversity include choice of 
bait, a residual smell of coatis in the traps, or 
difìculty on the part of some species in reaching 
the trapping platform. Coati densities on BCI 
have been considered by some to be unnaturally 
high (Terborgh & Winter 1980), although others 
have suggested that coati densities are within nat- 
ural bounds (Glanz 1990). 

Most of our coati captures were of adult fe- 
males. Adult males were present on our site but 
represent only 17 of 847 coati captures. Males 


may be less inclined either to enter traps or to 
climb trees than females, although this first pos- 
sibility seems unlikely as we caught adult males 
on the ground in the Allee Creek watershed be- 
fore and after our canopy trapping study. Smythe 
(1970) suggested that the sexual size dimorphism 
in coatis may represent a partitioning of feeding 
niches between the sexes but as yet there are no 
experimental data on sex differences in climbing 
behaviors of coatis. 

The timing of the reproductive season prob- 
ably had little effect on the age and sex class 
composition of our captured coatis since our 
trapping period occurred well after young are 
born in April and before the mating season in 
January (Kaufmann 1962, Russell 1982, Gomp- 
per 1995). We caught neither young of the 1994 
breeding season nor lactating females. 

Temporal pattern of captures. All the kinkajou 
and opossum captures were recorded at the 
morning trap check and probably represent cap- 
tures that occurred during the night. Coati cap- 
tures were not significantly different in number 
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TABLE 3. Characteristics of trees with highest coati trap success. Liana access is a score for the number of lianas 
stretching from the ground beneath the tree into the crown with 0 meaning no lianas, 1 is 1-3 lianas, 2 is 


4—6 lianas and 3 is more than 6 lianas. 


Trap 

Trap height DBH Liana 
Tree success Captures/events Genus (m) (m) access 
C2 34.6% (109/315) Anacardium 15 90 0 
B2 27.2% (86/316) Anacardium 20 70 J 
A4 26.2% (85/325) Gustavia 9 20 l 
D5 21.1% (64/304) Luehea 12 50 3 
B3 19.8% (51/258) Brosimum 10 40 l 
D3 17.2% (40/233) Spondias 10 55 l 
Al 16.7% (54/323) Anacardium 14 90 l 
Bl 13.8% (47/340) Hirtella 8 40 l 
C3 12.6% (33/261) Anacardium 14 65 l 
E5 12.3% (36/292) Anacardium 17 70 2 
C4 11.3% (55/486) Anacardium 15 65 2 
El 11.3% (38/335) Anacardium 13 55 l 


for the morning and afternoon trap checks. Co- 
atis on BCI generally forage throughout the day- 
light hours, with a rest period at midday (Kauf- 
mann 1962, Gompper 1995), so a coati recorded 
at the afternoon check entered the trap some- 
where roughly between 1000 and 1500 hrs (mid- 
day) whereas a coati recorded at the morning 
check probably entered the trap either between 
1500 hrs and sunset (1830 hrs) or between sun- 
rise and the morning trap check (0600 to 0900). 
The monthly pattern of coati captures shows 
lowest trap success in July and August and high- 
est trap success in September and October. The 
kinkajou captures also peaked in September, al- 
though the sample size is small and represents 
only one individual. On BCI and surrounding 
areas, mammal trap success is usually highest 
when fruit abundance is lowest (Glanz 1982, 
McClearn et al. 1994) but fruit availability is not 
inversely associated with trap success in this 
study. Major periods of fruit shortage generally 
come in dry season (December through March) 
and the middle of wet season (July and August) 
(Foster 1982). A peak in fruit abundance occurs 
in September and October, coinciding with our 
months of highest trap success. A more likely 
explanation for the pattern of trap success in this 
study concerns differential trappability of species 
and individuals. Perhaps kinkajous, opossums, 
and other 2-4 kg arboreal animals are less likely 
to be trapped than coatis, and, once trapped, less 
likely to be retrapped. In contrast, certain indi- 
vidual coatis apparently become trap-happy and 
their likelihood of capture increases over time. 
Spatial pattern of captures. Coati females and 
young of both sexes sleep and forage together as 
a social unit, whereas adult males are usually 
solitary (Gompper 1995). The coati females 
caught most frequently in our study were mem- 


bers of the same band and were seen foraging or 
travelling together before, during, and after our 
trapping period. There is evidence that coati so- 
cial structure is influenced by food availability 
(Gompper & Krinsley 1992, Kaufmann ef ai. 
1976). The movement patterns and band dy- © 
namics of the coatis were also influenced by our 
manipulations of food availability and the re- 
tention of band members in traps while the rest 
of the band moved away.. 

The pattern of captures for these band mem- 


- bers suggests, however, that the trap a female © 


entered was not determined by its proximity to 
a trap a fellow band member entered during the 
same trap interval. In other words, band mem- 
bers were not spatially clustered at a particular 
trap check. Nor did individual females stake out 
a few traps and enter the same subset of traps 
throughout the study. Rather, an individual 
seemed to move between adjacent traps on sub- 
sequent occasions for a few days and then move 
to a different part of the grid. 

The female coatis caught most frequently in 
our study behaved as if they knew the location 
of the traps or at least could pinpoint the scent 
of bananas. On several occasions we released an 
animal and watched it head directly to an ad- 
jacent trap location, where we would find it cap- 
tured at the next trap check. Occasionally a coati 
would pass by as we were rebaiting a trap, climb 
to the platform as we raised the trap, and enter 
the trap as soon as it was tied off. Clearly the 
behavior of these animals was being influenced 
by the trapping conditions. 

Characteristics of trees with the most coati cap- 
tures. Many factors could influence which traps 
had the greatest number of coati captures, in- 
cluding trap height, ease of access to the trapping 
platform, and species of tree in which the trap 
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was located. Our traps ranged in height from 6 
to 25 m above ground and the trees varied in 
diameter from 20 to 120 cm. If we consider the 
overall differences between the most “popular” 
traps (12 traps with trap success > 10%) and com- 
pare them to the others (11 traps with trap suc- 
cess <10%), it does not appear that trap height, 
tree species, or tree diameter differ between the 
two groups. The main distinction between the 
two groups of trees is the presence of lianas 
stretching from the ground to the tree crown. 
Among the trees with the most coati captures, 
all but one had lianas running vertically into the 
crown. The single tree without free-hanging li- 
anas had a mass of small diameter vines wound 
around the tree trunk. Eight of the 11 trees with 
fewest coati captures had no lianas spanning the 
distance from ground to crown. Our behavioral 
observations of the coatis confirm the impor- 
tance of lianas as access routes to the forest can- 
opy. We have never observed a coati scale a large 
diameter (>50 cm) smooth tree trunk but we 
have recorded hundreds of ascents of lianas, vines, 
small (10—30 cm) tree trunks, and large trunks 
wrapped with twining vines, as well as short hor- 
izontal traverses from one crown to an adjacent 
one (McClearn 1992). A 50 cm cut-off diameter 
is also what one would predict for an animal the 
size of a coati using a static friction grip on a 
fairly smooth surface (Cartmill 1985). 

Our evaluation of the role of lianas in coati 
movements echoes the assessments in two recent 
papers on canopy mammals of neotropical for- 
ests (Emmons 1995, Malcolm 1995). Both these 
authors stress the importance of connectivity in 
the canopy and the association between canopy 
lianas and faunal richness. There are potentially 
interesting implications for conservation if liana 
densities and spatial arrangements are important 
components of forest structure for nonflying 
mammals. Lianas have only recently been rec- 
ognized as a dominant part of the forest vege- 
tation (Gentry 1985, Gentry & Dodson 1987, 
Putz 1984), but lianas are usually considered a 
nuisance or a serious threat to the canopy trees 
(Clark & Clark 1990, Putz 1980, 1988). If a for- 
ester’s goal is to preserve species biodiversity 
(including mammals) and if it is in a tree’s best 
interests to permit access by mammals (e.g. for 
pollination or seed dispersal), then a moderate 
density of lianas may indeed be the sine qua non 
of a healthy neotropical forest. 
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